Efficient delivery and distribution in skin of chlorogenic acid and resveratrol induced by microemulsion using sucrose laurate.
To achieve efficient skin delivery of polyphenols, we prepared a novel oil-in-water (o/w)-type microemulsion (MESL) using sucrose laurate as a surfactant and ethanol, isopropyl myristate and water as other components. We examined its usefulness by in vitro studies on skin delivery of chlorogenic acid and resveratrol as hydrophilic and hydrophobic polyphenols using Yucatan micropig skin, and also examined the difference in the distribution of these polyphenols in skin. MESL significantly improved skin incorporation of these polyphenols at all time points examined (6, 20, 40 h) in the epidermis and at 20 and 40 h in the dermis, compared with the microemulsion using Tween 80 as a surfactant component (MEK), although the solubilization capacity of MESL was lower than that of MEK. Using MESL, the incorporation amount in the dermis of each polyphenol increased with time, while the amount in the epidermis was almost constant during the time examined. Incorporation efficiencies into skin of chlorogenic acid and resveratrol induced by MESL at 40 h after application were about 6-fold and 19-fold higher in the epidermis and 3.5-fold and 15-fold higher in the dermis, respectively, than those by MEK. The increase was more prominent for resveratrol. Hydrophilic chlorogenic acid was distributed slightly more in the epidermis, while hydrophobic and smaller-molecular-weight resveratrol was mainly distributed in the dermis. These findings suggest that MESL could be a promising vehicle for the efficient skin delivery of chlorogenic acid and resveratrol, especially for resveratrol to the dermis.